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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 1/30/07 have been fully considered but they are not 
persuasive. Regarding the argument that Skyba does not show the phase of a cyclically 
varying imaging parameter relative to a physiological cycle for multiple spatial locations 
and highlighting spatial locations on a first image and second image associated with two 
different phases, the Examiner directs Applicant's attention to Col 4 Line 65 - Col 5 Line 
60 where Skyba et al specifically disclose their capacity to select multiple locations, and 
specific phases within the heart cycle for the purpose of tracking a cyclically varying 
parameter which is relative to imaging, and also discloses highlighting the area of 
interest within the selected images. Skyba et al match the B-mode data up with ECG 
data, which is a sinusoidal variation throughout a heart cycle. Perfusion/reperfusion is 
mapped and is a valid cyclically varying imaging parameter as reperfusion will directly 
affect the images obtained during imaging. Also Skyba et al disclose filtering 
frequencies from data acquired at specific portions of the sinusoid in Col 3 Line 10-65. 
The frequency data from Skyba et al is added and filtered selectively so that B-mode 
images are able to be processed. 

2. Regarding claim 4, Skyba uses mean intensity at each pixel to identify the value 
at the specific phase at that location. Common location values are identified throughout 
the acquisition to obtain a value over time, which would of course correspond to a 
phase in the ECG measurement. Regarding the arguments to claim 6, referrer to Col 7 
Lines 12-37, regarding the arguments to claims 7 and 8 reference Col 5 Line 39 - Col 6 
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Line 20 where spatial locations can be outlined and acquisitions are described for 
different phases in the heart cycle. Regarding the arguments to the rejection of claim 
1 1 , reference the same section for the discussion of selective borders and enlargement 
of an area of interest in a frame of interest. Regarding the arguments for claims 23, 25 
reference the discussion above regarding filtering and coupling of filtered signals to 
acquire data for the production of B-mode images. 

3. Regarding the combination of references the Examiner would like to first point . 
out the expected level of knowledge for one of ordinary skill in the art at the time of the 
invention. It would be reasonable to assume that the representation of a filter in the time 
domain versus that of the frequency domain should be well known to one of ordinary 
skill in the art. Additionally the shift of data from time to frequency domain and back 
should be extremely well-known to an individual performing AID conversions within their 
imaging invention. Additionally, Finite impulse response filtering is defined by some 
difference equation which would require knowledge of stability, linear phase (frequency 
dependent), which would also require those implementing the filter to keep in mind the 
frequency response of the filter itself. The fact remains that reference to Hossack 
simply to illustrate that FFT and other discrete transforms are invertable and provide a 
very simple means for performing operations in the frequency domain which would be 
othenA/ise complicated within the time domain. The reference to Hossack was not to 
highlight the compression steps taken in JPEG compression, simply to illustrate that in 
order to read the reference to Skyba in the most reasonable light, one must take into 
account that frequency domain functions are well known and in the case of the FFT are 
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easily invertible. Given tiie required knowledge and creativity base of one of skill in the 
art, and given the choice of sampling frequency disclosed In Skyba, as well as the pulse 
inversion components of (Col 4 Line 5-17) would imply that Skyba is again familiar with 
the fundamental frequency, the frequency domain, and harmonics. Regarding claim 10, 
Examiner respectfully disagrees that one or ordinary skill in the art would not find it 
fitting to highlight a mechanical heart In the same manner as a natural physiological 
heart. Regarding claim 31 (IE Col 4 Line 5-65), Sumanaweera uses harmonic data 
throughout to eventually acquire boundary data (Col 10 Line 39-52). Regarding claims 
20 and 21 Skyba uses pulse inversion to intensify and isolate harmonic signal 
components from the fundamental frequency components. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty In the English language. 

2. Claims 1, 2, 4, 5, 6, 7-9, 11, 12, 13, 15-17, 19, 22-25, and 28 are rejected under 
35 U.S.C. 102(e) as being anticipated by Skyba et al. (6,692,438). Skyba et al. disclose 
the limitations of la in Col 2 Lines 15-25 and 28-40 including indentifying a phase of a 
cyclically varying parameter relative to a physiological cycle for each of a number of 
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locations in a number of image frames, 1b in Figures 5, 6a, 6b and Col 4 Lines 30-50 
including displaying a number of images corresponding to image frames at different 
times, 1c and Id in Col 3 Line 65 to Col 4 Line 50, and Col 2 Lines 15-25 including 
highlighting spatial locations in a first and second image taken at different times and in 
different phases. Further details of this process are located in Column 4 Line 65 - Col 5 
Line 60 where the description of the available selection of phases is described. 

3. Regarding Claim 2 Skyba et al. disclose the limitations in Col 3 Lines 10-42, Col 
3 Line 65 - Col 4 Line 24 including matching a waveform to variation in B mode values 
during the cycle, and identifying the phase of a sinusoid relative to the physiological 
cycle. 

4. Regarding Claims 4, 5 and 6 Skyba et al. disclose the limitations in Col 5 Lines 
39 -60 Figures 9a and b, Col 5 line 60 - Col 6 Line 40 and Col 3 Line 65 - Col 4 Line 24 
including identifying a phase for spatial locations including those comprising of pixels or 
single pixels, and generating B mode images as step (b) from Claim 1 . Skyba et al. 
also disclose a method for having spatial locations darker at one phase than another 
from Col 4 Line 30 - Col 5 Line 60 for acquisition and Col 5 Line 60 - Col 6 Line 20 for 
border detection thus making one group of phase data darker than another (also see 
Col 7 Line 13 -37) 

5. Regarding Claims 7-9 and 1 1 Skyba et al. disclose all the limitations in Col 5 
Lines 39 - Col 6 Line 20 including highlighting spatial locations at a first range of 
phases and second range of phases as a constant array of data streaming from the 
system, and highlighting different images from the different phases. Claim 1 1 is 
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included in tiiis rejection due to the ability of the system disclosed by Skyba et al. to 
individually highlight movement associated with the individual phases. 

6. Regarding Claims 12, 13, and 19 Skyba et al disclose the limitations in Figure 5 
where real time images are shown over multiple heart cycles and is discussed in Col 5 
Line 40 - Col 6 Line 20, and Col 3 Line 55 ^ Col 4 Line 5 including combining frames of 
data from multiple cycles to represent a single physiological cycle of multiple image 
frames and generating 3d images for part b of Claim 1 . 

7. Regarding Claims 15, 16 and 17 Skyba et al. disclose all the limitations listed 
above specifically that their invention is for diagnosis (which would inherently imply that 
a patients heart is either "sick" or is under suspicion of being "sick"), highlighting pixels 
in a sequence of images as a result of shifting phase intervals, and data processing by 
isolating information with a specific frequency band for each location as a function of 
waveforms (Col 3 Lines 10 - 40, Col 3 Line 54 - Col 4 Line 25 ), and adding infomnation 
from the different frequency band to the isolated information (Col 2 Line 28-37 and Col 3 
Line 54 - Col 4 Line 25). 

8. Regarding Claims 22, 23, 24, and 25 Skyba et al disclose acquiring data 
representing contrast agents (Col 1 Line 23 - 33, generating images of intensities as a 
function of time (as shown above), 3d Images (as shown above), and adding 
information from different frequency bands to the information in the frequency domain 
(Col 3 Lines 11 -65). 

9. Regarding Claim 28 Skyba et al. disclose acquiring ultrasound data for a plurality 
of spatial locations over a physiological cycle (Col 2 Lines 15-25, Lines 28 - 40), 
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matching sinusoid data with the ultrasound data for spatial locations, isolating 
information with at least one frequency band from information associated with different 
bands for each of a number of spatial locations as a function of a matched sinusoid and 
detecting a boundary from the data (Col 3 Line 1 1 -42, Col 6 Line 20 - Col 7 Line 38). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11. Claims 3, 18, 20, 21, 26, 27, 29, 30 and 31 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Skyba et al. in view of Hossack et al. (6,755,787). 
Regarding Claim 3, Skyba discloses all that is listed above and also implies some form 
of domain switching for processing of image data, but it is never explicitly mentioned. 
Attention is directed to the secondary reference by Hossack et al. which specifically 
mentions performing Fourier transforms and once the Fourier transform is performed, it 
is inherent that phase angle data and fundamental frequency would be known as they 
are basic properties that are well-known to anyone having the mathematical aptitude to 
perform such a transform. It would have been obvious to one having normal skill in the 

. art at the time of the invention to have included the methods of Hossack et al. and 
interpret the meanings of the data into the system of Skyba et al. including the 
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knowledge of the fundamental frequency from the harmonic pulse inversions Col 4 Line 
5-1 7 in order to process the image data and further diagnosis of "sick" tissues. 

12. Regarding Claim 18, Skyba et al. discloses all that is listed above but does not 
explicitly mention performing an FFT. Attention is then directed to the secondary 
reference, which discloses performing FFT's in the same field of endeavor. Therefore it 
would have been obvious to one having normal skill in the art at the time of the 
invention to have included the FFT methods of Hossack et al. in the system of Skyba et 
al. to analyze the image data acquired. 

13. Regarding Claims 26, 27 and 29 Skyba et al. disclose all that is listed above 
including a combination of information from frequency data to other information 
synchronized with that data, but do not explicitly mention adding information from a 
different frequency band to isolated information in the spatial domain. Attention is then 
directed to the secondary reference by Hossack et al. which discloses in Col 35 how 
data can be transferred back and forth during image processing including information 
from both the frequency domain and the spatial domain using FFT, inverse Fourier 
transforms to incorporate spatial domain data with frequency data. Therefore it would 
have been obvious to one having normal skill in the image processing art at the time of 
the invention to have incorporated the system disclosed by Hossack et al. in the system 
disclosed by Skyba et al. to process the image data and acquire all the desired 
infomiation for diagnosis of a patient. 

14. Claims 20, 21, 30 and 31 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Skyba et al. In view of Sumanaweera et al. (6443894). 
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15. Skyba et al. disclose all that is listed above but fail to mention boundary detection 
based on amplitude or phase data directly even though edge detection and tissue 
definition is mentioned, it is not discussed as a processing technique. Attention is then 
directed to the secondary reference by Sumanaweera et al, which teaches a broad 
range of boundary detection or edge-detection methods from Col 10 Line 23 - Col 1 1 
Line 27 including detection of the boundary from amplitude and phase data. Therefore it 
would have been obvious to one having normal skill in the art at the time of the 
invention to have used the methods of processing disclosed by Sumanaweera et al. in 
the image processing art to detect boundaries in the system disclosed by Skyba et al. 
because edge detection enables a clear diagnosis of tissue types and ailments by the 
physician. 

16. Claims 10 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Skyba et al. in view of Chiang et al. (6969352). Skyba et al. disclose all that is 
listed above but do not mention synchronizing their method with a pacemaker or 
highlighting movement of a mechanical heart contraction wave during a heart cycle. 
Attention is then directed to the secondary reference in the same field of endeavor, 
which suggests such an ultrasonic imaging system for pacemaker monitoring, or 
artificial heart device implantation (Col 4 Lines 43 - 63). It would have been obvious to 
one having normal skill in the art at the time of the invention to use the method of 
pacemaker monitoring ultrasound with the highlighting movement of a heart contraction 
during the physiological cycle as disclosed by Skyba et al. due to the fact that implanted 
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or artificial devices require the same attention as natural human hearts and provide the 
same if not worse possibility for "sickness" or failure. 

Conclusion 

17. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joel M. Lamprecht whose telephone number is (571 ) 
272-3250, The examiner can normally be reached on Monday-Friday 7:30AM-4PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian L. Casler can be reached on (571)272-4956. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Status infomriation for unpublished applications is available through Private PAIR only. 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 
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